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CLAIMS 



[Claim 1] It is the metal plate which the photocatalyst particle layer is formed on the surface of the 
metal plate, and was excellent in light catalytic and workability which are formed when this 
photocatalyst particle layer calcinates the titanium oxide particle in which the discontinuity coat with 
a major axis of 0.1 micrometers or less which consists of the metal or alloy which promotes the 
photocatalyst activity of titanium oxide is formed in 1 - 20% of the weight of the amount of covering 
at the temperature of 1 40-700 degrees C to a metal plate. 

[Claim 2] The metal plate of claim 1 with which the metal or alloy which promotes light catalytic 
includes at least one kind in a ruthenium, gold, platinum, chromium, silver, copper, zinc, and nickel. 

[Claim 3] The metal plate according to claim 1 or 2 whose concavo-convex difference of a 
photocatalyst particle layer is 500 micrometers or less. 



DETAILED DESCRIPTION 



[0001] 

[Industrial Application] This invention is suitable for disassembly of the oil adhering to a cooking 
appliance etc., dirt decomposition of a sheathing material, deordorization, environmental 
purification, carbon-dioxide immobilization, etc., and relates to the metal plate excellent in a 
photocatalyst function and workability. 
[0002] 

[Description of the Prior Art] The photocatalyst approach which disassembles an oil into the 
titanium oxide applied to the heat catalyst approach of heating an oil to this catalyst and 
coincidence as an approach of disassembling the oil adhering to a cooking appliance etc., using 
manganese oxide as a catalyst, and promoting the perfect combustion of an oil, a steel plate, a 
filter, etc. by irradiating ultraviolet rays is adopted. Especially, the photocatalyst method has been 
used for various fields, such as immobilization of decomposition of not only an oil solution but NOX 
(nitrogen oxides) and SOX (sulfur oxide), disassembly of organic system dirt, antibacterial, and a 
carbon dioxide. 
[0003] 

[Problem(s) to be Solved by the Invention] Since it is not necessary to hold a photocatalyst to an 
elevated temperature as compared with a heat catalyst, need is increasing quickly. However, since 
the inorganic system catalyst represented by titanium oxide is begun by UV irradiation and a 
catalysis is made to discover, the attachment of an ultraviolet ray lamp is needed. UV irradiation 
has a possibility of having a bad influence also on the body, and the cure which prevents the 



leakage to the exterior of ultraviolet rays is also needed. There is an organic semiconductive 
polymer as matter excited on the wavelength comparatively near a light region. However, an 
organic semiconductive polymer does not have a catalysis as strong as it can disassemble an oil 
and dirt, and has many troubles in utilization. 

[0004] If the ion implantation of the transition metals, such as chromium, is carried out to titanium 
oxide, presenting a photocatalyst operation in a light region is also reported [Yuichi Ichihashi, a 
catalyst, and 39(2) 146 (1997)]. However, many problems that a manufacturing cost is high when 
based on an ion implantation, and it is unsolved for using it in a practically extensive field are left 
behind. The particle in which the discontinuity coat of specific covering material was formed on the 
front face of a titanium oxide particle with a particle size of 1 micrometer or less found out excelling 
before in photocatalyst activity also in the light of long wavelength, and the basis of such a 
background, this invention person, etc. applied as Japanese Patent Application No. No. 182270 [ 
ten to ]. If there is the metal or alloy of a ruthenium, gold, platinum, and chromium as covering 
material and this is covered with powder sputtering, nonelectrolytic plating, etc. on the front face of 
a titanium oxide particle, also in a long wavelength field, catalytic activity will be discovered. 
[0005] 

[Means for Solving the Problem] This invention raises the adhesion over a co-catalyst-operation 
and titanium oxide particle of the quality of a coating, and aims at offering the metal plate which 
has also improved workability while it secures the exposure surface area of a titanium oxide 
particle by being developed that the property of the covering titanium oxide particle proposed 
previously should be utilized further, and making an enveloping layer condense using baking at the 
time of the ability of a covering titanium oxide particle to be burned on a metal plate front face. In 
order that this invention may attain the purpose, the photocatalyst particle layer is formed on the 
surface of the metal plate, and this photocatalyst particle layer is characterized by being formed by 
calcinating the titanium oxide particle in which it becomes from the metal or alloy which promotes 
the photocatalyst activity of titanium oxide, and the discontinuity coat with a major axis of 0.1 
micrometers or less is formed in 1 - 20% of the weight of the amount of covering at the temperature 
of 140-700 degrees C to a metal plate. As the metal which promotes light catalytic, or an alloy, a 
metal or alloy including at least one kind in a ruthenium, gold, platinum, chromium, silver, copper, 
zinc, and nickel is used. As for the photocatalyst particle layer formed on the surface of a metal 
plate, it is desirable to have a concavo-convex difference 500 micrometers or less. 
[0006] 

[Embodiment of the Invention] The metal plate of this invention has given photocatalyst ability by 
forming the photocatalyst particle layer which consists of a titanium oxide particle in which 
discontinuity coats, such as a ruthenium, gold, platinum, chromium, silver, copper, zinc, and nickel, 
were formed on front faces, such as a steel plate, a stainless steel plate, a surface treated steel 
sheet, a chemical conversion steel plate, and an aluminum plate. As a titanium oxide particle, 
although the point of photocatalyst activity to an anatase mold is desirable, especially particle 
shape is not restrained. However, when acquiring the quantum size effect which promotes a 
photocatalysis, a titanium oxide particle 1 micrometer or less has a desirable mean diameter. In 
using as a raw material the titanium oxide particle condensed remarkably, it uses it, cracking 
suitably. As shown in drawing 1 , the discontinuity coat 2 is formed in the front face of the titanium 
oxide particle 1 . The discontinuity coat 2 consists of the metal or alloy containing at least one sort 
of a ruthenium, gold, platinum, chromium, silver, copper, zinc, and nickel, or two sorts or more. 
[0007] As for the titanium oxide particle 1 covered by the discontinuity coat 2, a long wavelength 
side also comes to present a photocatalyst operation rather than an ultraviolet region. The 
manifestation of a photocatalyst operation is imagined to be what is depended on the following 



reason. As for a metal or alloys, such as a ruthenium, gold, platinum, chromium, silver, copper, 
zinc, and nickel, the scaling object has a semi-conductor property. For example, with the silver with 
which the front face was covered by the silver oxide, as compared with band gap 3.2eV of titanium 
oxide, it is very as narrow as 1 .2eV, and the band gap in a room temperature is easily excited by 
the exposure of a light of wavelength shorter than a light region or it, and produces an electron and 
an electron hole by it. 

[0008] Since the discontinuity coat in which the titanium oxide of a base material is a particle and 
has a semi-conductor property at this time is formed in the particle front face, the electron and 
electron hole which were generated become a reactant high thing, without receiving thermal 
relaxation with a grid according to a quantum size effect. A part of electron generated and emitted 
by the optical exposure and electron hole are supplied to the titanium oxide of a base material 
through a coat. On the other hand, the electron and electron hole which were generated on the 
surface of titanium oxide by excitation by the ultraviolet rays included in the lights, such as sunlight, 
exist. The electron supplied from the coat and an electron hole make the photocatalyst activity of 
titanium oxide increase in collaboration with the electron and electron hole in a titanium oxide front 
face. Consequently, even if it omits or mitigates UV irradiation, a photocatalysis effective in organic 
substance disassembly of an oil, dirt, etc. advances. 

[0009] The catalysis which oxidizes the organic substance also in itself occurs, and a ruthenium, 
gold, platinum, chromium, silver, copper, zinc, nickel, etc, are [ the catalytic activity of titanium 
oxide, and ] SOX and NOX conjointly. It works also to decomposition or oxidization of the organic 
substance. However, if an enveloping layer is formed all over a titanium oxide particle, a 
photocatalyst operation of titanium oxide original will not be discovered. Then, if it is in this 
invention, coating weight is regulated to 1 - 20% of the weight like point **, and the discontinuity 
coats 1 , such as the shape of the shape of an island, punctiform, and a muscle, are formed for the 
enveloping layer ( drawing 1 ). The amount of covering which is not filled to 1% of the weight is not 
enough as the effectiveness in which the discontinuity coat was formed. On the other hand, 
covering cost not only becomes high, but in the amount of covering exceeding 20 % of the weight, 
the whole surface of the titanium oxide particle 2 is covered by the discontinuity coat 1 , and the 
photocatalyst activity of titanium oxide is spoiled. 

[0010] The discontinuity coat 2 needs to distribute on the front face of the titanium oxide particle 1 
in size with a major axis of 0.1 micrometers or less. According to detailed-izing of the discontinuity 
coat 2, the surface area of the titanium oxide particle 1 and the discontinuity coat 2 increases, and 
the catalytic activity which oxidizes the organic substance etc. improves. If the major axis of the 
discontinuity coat 2 is especially set to 0.1 micrometers or less, the quantum size effect which 
promotes migration of an electron and an electron hole will show up, and catalytic activity will 
improve notably. The powder sputtering method which these people introduced by JP,2-153068,A 
is suitable for formation of a discontinuity coat. Although a discontinuity coat is formed also with 
nonelectrolytic plating, it is also required that it should control plating conditions strictly that the 
metal layer which deposits with nonelectrolytic plating covers the whole surface of a titanium oxide 
particle for a certain reason. 

[001 1] It is NOX, when applying a covering titanium oxide particle to a metal plate front face and 
forming the stratum functionate in a metal plate front face. In order to make a photocatalyst 
operation of decomposition etc. discover, it is important to consider as the stratum functionate 
which the front face of a titanium oxide particle exposed. As such a covering approach, there are a 
spray method, a dip method, a sol gel process, physical vapor deposition, a powder coating 
method, etc. Especially, according to the spray method, as shown in drawing 2 , the photocatalyst 
particle layer 3 with big irregularity is formed in the front face of a metal plate 4. Since the irregular 





photocatalyst particle layer 3 has big surface area, a photocatalysis is promoted. However, if there 
is too big concavo-convex difference deltaH, the workability of the metal plate 4 which formed the 
photocatalyst particle layer 3 will worsen, a crack will occur in the photocatalyst particle layer 3 in 
the cases, such as press working of sheet metal, and a photocatalyst particle will dedrop come to 
be easy from a metal plate 4. According to the research studies, such as this invention person, 
when holding down concavo-convex difference deltaH to 500 micrometers or less, it turned out that 
omission of a photocatalyst particle are controlled, it originates in the increment in surface area, 
and photocatalyst ability improves. Moreover, in spray painting, since it can paint only using an 
volatile high organic solvent, without making resin etc. distribute a titanium oxide particle, paint 
costs are also mitigated. 

[0012] In order that the photocatalyst particle layer 3 formed in the front face of a metal plate 4 may 
remove a solvent after paint, heat treatment for 10 minutes or more is performed at 140-700 
degrees C. By this heat treatment, the metal or alloy which constitutes the discontinuity coat 2 
works as a kind of binder, and the adhesion of the photocatalyst particle layer 3 to a metal plate 4 
improves. Moreover, the discontinuity coat 2 formed in the front face of the titanium oxide particle 1 
is also condensed moderately, and the exposure surface area of the titanium oxide particle 1 is 
secured. In short-time baking which does not reach in the burning temperature of less than 140 
degrees C, or 10 minutes, some solvents remain between covering titanium oxide particles, and 
sufficient photocatalyst property may not be discovered. The bond strength of perfect removal and 
the titanium oxide of a solvent, and a covering metal improves, so that burning temperature 
becomes high. However, it is not desirable from the structure of a titanium oxide particle 
metamorphosing into a rutile mold from an anatase mold in the burning temperature exceeding 700 
degrees C. Moreover, burning temperature is set up lower than the melting point of the metal which 
constitutes the discontinuity coat currently formed in the front face of a titanium oxide particle, or an 
alloy. In the heat treatment temperature exceeding the melting point, a discontinuity coat 
condenses mutually, and in order to make it big and rough, there is a possibility that the gap 
between each titanium oxide particles 2 may be filled up with the metal or alloy of a coat, or the 
adhesion of a titanium oxide particle may fall. 

[0013] On the other hand, if it calcinates at the temperature below the melting point, while the 
counter diffusion of the discontinuity coat 1 will be suppressed moderately and the proper exposure 
surface area of the titanium oxide particle 2 will be secured, the adhesion of the discontinuity coat 1 
to the titanium oxide particle 2 improves. Consequently, the workability of the metal plate 4 with 
which the photocatalyst particle layer 3 was formed also improves, thus, the metal plate with which 
the photocatalyst particle layer 3 was formed - the conventional ultraviolet-rays wavelength region 
- setting - NOX and SOX etc. - decomposing - the effectiveness of environmental purification - 
raising - the long wave of a light region - Nagamitsu - also setting - NOX The dirt of an organic 
substance system can be disassembled. And since it excels in workability, it can be processed into 
various products and used in an extensive field. 
[0014] 

[Example] Various metals or alloys which promote photocatalyst activity were covered with the 10 
% of the weight of the amounts of covering to the titanium oxide powder of 0.5 micrometers of 
mean diameters using the [example 1] magnetron mold sputtering system (output of 10kW). 
Covering powder was distributed to the mixed solvent of butyl Cellosolve and a 2-propanol, and it 
painted to the galvanized steel sheet of 0.65mm of board thickness using the spray gun, and at 
200 degrees C, it could be burned for 20 minutes and carried out. In addition, as a galvanized steel 
sheet, in order to improve the adhesion of titanium oxide powder, what formed the silica coat with 
the spray method beforehand was used. The quantity for application of covering powder was 




adjusted so that the average thickness of the photocatalyst particle layer 3 formed on the surface 
of a galvanized steel sheet might be set to 5-105 micrometers. The formed photocatalyst particle 
layer 3 had 5 micrometers in the crevice, and had the thickness of 105 micrometers by heights, 
and concavo-convex difference deltaH was 100 micrometers. 

[0015] About the obtained metal plate, it is NOX with the following approach. The decomposition 
property was investigated. The 100mmx100mm test piece was cut down from the metal plate with 
which the photocatalyst particle layer was formed, and it put into what carried out series connection 
of the glass reactor (it is 25mm in thickness at the diameter of 160mm) of a petri dish mold. And 1 
ppm NOX NOX [ in / while passing the purification air to include, a near ultraviolet ray with a. 
wavelength of 300-400nm is irradiated from the outside of a reactor using the black light for 
photochemistries (Toshiba Corp. make H100BL, 100W), and / a reactor outlet ] 24 timing 
measurement of the concentration was carried out. The photocatalyst ability of each metal plate 
was judged based on measured value. In addition, evaluation of a decomposition property is NOX 
obtained by the approach same about the metal plate (comparison material) which carried out 
spray painting of the titanium oxide independent particle of the same particle size. Made the 
decomposition property into the reference value, what exceeds 0,8 times for what exceeds 1 .0 
times for the thing exceeding the twice of a reference value by O and 2 double less or equal by O 
and 1 .0 or less times was made into **, and 0.8 or less times was made into x. 
[0016] The metal plate which prepared the photocatalyst particle layer according to this invention 
so that the results of an investigation of Table 1 and 2 might see is NOX [ compare with the metal 
plate in which the titanium oxide independent paint film was formed, and ] under UV irradiation. It 
turns out that it excels in the decomposition property. Moreover, the light source is replaced with 
the positive glow lamp (Toshiba Corp. make D125,125W) which carries out outgoing radiation of 
the light with the wavelength of an infrared-radiation - light region, and it is NOX similarly. The 
decomposition property was evaluated. The result is combined and shown in Table 1 and 2. In a 
positive glow exposure, it is NOX with low non-covered titanium oxide. NOX high at the titanium 
oxide which carried out covering processing to only resolving power being shown according to this 
invention The effectiveness of covering, such as a ruthenium, gold, platinum, and chromium, is 
checked by that resolving power is obtained. However, NOX according to covering at that by which 
the amount of covering exceeds less than 1 % of the weight or 20 % of the weight even if it is the 
titanium oxide particle which covered a ruthenium, gold, platinum, and chromium The improvement 
of resolution was not found. 
[0017] 
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[001 9] Furthermore Ag-30-% of the weight Cu , Ag-30-% of the weight Zn, Ag-30-% of the weight 
nickel, Cu-30-% of the weight Ag, Cu-30-% of the weight Zn, Cu-30-% of the weight nickel, Zn-30- 
% of the weight Ag, Zn-30-% of the weight Cu, Zn-30-% of the weight nickel, and nickel-30-% of 
the weight Ag, nickel-30 % of the weight Cu, nickel-30-% of the weight Zn, Ru-30-% of the weight 
Au, Ru-30-% of the weight Pt, Ru-30 % of the weight Cr, Au-30-% of the weight Ru, Au-30 % of the 
weight Pt, Au-30 % of the weight Cr, Pt-30-% of the weight Ru, Pt-30 % of the weight Au, Pt-30 % 
of the weight Cr, and Cr-30-% of the weight Ru, Cr-30 % of the weight Au, Cr-30-% of the weight 
Pt, Ag-20-% of the weight Cu-20-% of the weight Zn, Ag-20-% of the weight Cu-20-% of the weight 
nickel, Ag-20-% of the weight Zn-20-% of the weight nickel, Ru-20-% of the weight Au-20-% of the 
weight Pt, Ru-20 % of the weight Au-20 % of the weight Cr, Alloys, such as Ru-20 % of the weight 
Pt-20 % of the weight Cr, covered the titanium oxide particle of 0.5 micrometers of mean diameters 
at the 10 % of the weight of the amounts of covering. The titanium oxide particle which covered the 
titanium oxide particle in which these alloy coat was formed is used, and it is NOX similarly. NOX 
which excelled in any ] of UV irradiation and a positive glow exposure ] case when resolution was 
investigated Resolution was shown. 

[0020] Subsequently, from the metal plate with which the photocatalyst particle layer was formed, 
the test piece with a width of face [ of 50mm ] and a die length of 1 20mm was cut down, and the 
bending test was presented 90 degrees using the shaft of the shape of a cylinder with a diameter 
of 8mm. And the photocatalyst particle layer of the processing section was observed and the 
existence of a crack was investigated. Consequently, a crack was not detected in what prepared 
the photocatalyst particle layer using the titanium oxide with which the discontinuity coat of a metal 
or an alloy was formed to the crack having been detected in the thing in which the photocatalyst 




particle layer was formed according to this invention by the titanium oxide independent. It turns out 
that the metal plate which prepared the photocatalyst particle layer according to this invention is 
excellent also in workability so that clearly from this contrast. 

[0021] [Example 2] The powder which covered Zn and Ru-50 % of the weight Pt with the sputtering 
method 5% of the weight Ag-50% of the weight, respectively was produced using the titanium 
oxide particle which has various mean diameters. Two kinds of alloy plate titanium oxide is used as 
a metal plate front face with ** with a spray method, and the mean particle diameter of a titanium 
oxide particle is NOX. The effect affect resolution was investigated by the same approach as an 
example 1 . Consequently, alloy plate titanium oxide with a particle size of 1 micrometer or less is 
NOX superior to a titanium oxide independent. Resolution was shown. Especially at the thing for 
which particle size used the titanium oxide particle 0.5 micrometers or less, it is NOX. The high 
value to which the amount of decomposition exceeds twice was shown. On the other hand, in what 
gave the alloy plate to the titanium oxide particle to which particle size exceeds 1 micrometer, even 
if compared with the titanium oxide independent thing, the property was inferior. 
[0022] The powder which therefore covered Ag-50 % of the weight Cu and Ru-50 % of the weight 
Au 10% of the weight by the sputtering method, respectively was produced using the titanium oxide 
particle of 0.1 micrometers of [example 3] mean diameters. Two kinds of alloy plate titanium oxide 
was used as the metal plate with ** with the spray method, and the photocatalyst particle layer was 
formed. It had become the front face on which the obtained photocatalyst particle layer has 5 
micrometers in a crevice, and has the irregularity of 7-705 micrometers by heights, and concavo- 
convex difference deltaH was 2-700 micrometers. NOX of each metal plate Resolving power is 
measured like an example 1 and it is NOX. The effect of the concavo-convex difference delta H 
exerted on resolving power was investigated. Moreover, it investigated also about the existence of 
the crack of the titanium oxide coat in the processing section. 

[0023] Consequently, at that in which the irregular photocatalyst particle layer was formed, it is 
NOX. Compared with the titanium oxide independent thing, it was all twice [ more than ] the 
resolving power of this. In the case of concavo-convex difference deltaH=10-500micrometer, it is 
NOX of 5 times or more especially. Resolution was shown and it has been grasped that concavo- 
convex difference deltaH has contributed to the decomposition property. However, the crack was 
observed by the photocatalyst particle layer of the processing section when concavo-convex 
difference deltaH exceeded 700 micrometers. NOX good from this In order to obtain resolution, the 
photocatalyst particle layer which attached big concavo-convex difference deltaH is desirable, but 
since workability is secured, irregularity difference [ of 10-500 micrometers ] deltaH can say that it 
is desirable. Concavo-convex difference deltaH is NOX. The effect affect improvement in resolution 
was the same even when other metals or the discontinuity coat of an alloy was formed. 
[0024] In case the discontinuity coat of Zn and Ru-50 % of the weight Cr was formed in the titanium 
oxide particle of 0.3 micrometers of [example 4] mean diameters by the sputtering method Ag-20% 
of the weight, the amount of covering was changed in 0.5 - 22% of the weight of the range. The 
obtained alloy plate titanium oxide is used as a metal plate with spray method **, a photocatalyst 
particle layer is formed, and it is NOX. Resolution is measured by the same approach as an 
example 1 , and it is NOX The effect of the amount of covering exerted on resolution was 
investigated. Consequently, the titanium oxide particle which formed the discontinuity coat in the 
range of the 1 - 20 % of the weight of the amounts of covering is NOX which was excellent 
compared with the titanium oxide independent thing. Resolution is shown and it is twice [ more 
than ] as many NOX as this in the 3 - 10 % of the weight of especially the amounts of covering. 
Resolution was obtained. On the other hand, it compares with a titanium oxide independent particle 
in what formed the discontinuity coat at the 0.5 % of the weight of the amounts of covering, and 22 




% of the weight, and is 0.8 to 1 .0 times as many NOX as this. It had stopped at resolution being 
shown. 

[0025] Zn and Ru-25 % of the weight Au-25 % of the weight Pt were covered with the sputtering 
method 20% of the weight using the titanium oxide particle of 1 micrometer of [example 5] mean 
diameters Ag-25-% of the weight Cu-25% of the weight. An electrical potential difference, a current, 
barrel rotational speed, agitating speed, etc. were changed at the time of sputtering, and the 
magnitude of the discontinuity coat formed in a titanium oxide particle front face was changed. 
Each obtained alloy plate titanium oxide particle was used as the metal plate with ** with the spray 
method, and the photocatalyst particle layer was formed. It is NOX like [ metal plate / with which 
the photocatalyst particle layer was formed ] an example 1 . Resolution is measured and the 
magnitude of a discontinuity coat is NOX. The effect affect resolution was investigated. 
Consequently, in the photocatalyst particle layer in which the discontinuity coat with the magnitude 
of 0.1 micrometers or less was made from the major axis from what was formed in the front face of 
a titanium oxide particle, it is twice [ more than ] as many NOX as this to a titanium oxide 
independent. Resolution was shown. 

[0026] Ag-30 % of the weight Cu (melting point of 780 degrees C) and Ru-30 % of the weight Au 
(melting point of 2012 degrees C) were covered with the sputtering method 5% of the weight, 
respectively to the titanium oxide particle of 1 micrometer of [example 6] mean diameters. Each 
alloy plate titanium oxide particle was used as the metal plate with ** with the spray method, and it 
was able to be burned with various burning temperature for 1 0 minutes. Ten test pieces were cut 
down, respectively from each metal plate with which the alloy plate titanium oxide particle was 
calcinated, and workability was investigated by the bending test the 90 same degrees as an 
example 1. Collectively, it is NOX. Resolution was also investigated. This example estimated 
workability by the number of the test piece which the crack generated among all test pieces. By 
what was calcinated in the 140-700-degree C temperature requirement, the crack generating 
number was very small, and the photocatalyst particle layer had adhered to the metal plate in good 
adhesion, and showed good workability so that the results of an investigation of Table 3 might see. 
On the other hand, the crack was observed by most test pieces when burning temperature was 
less than 140 degrees C. Moreover, at what was calcinated at the temperature exceeding 700 
degrees C, it is NOX. The fall of resolution was seen. NOX The fall of resolving power is imagined 
to be what has a cause in that some titanium oxide changed with high burning temperature to rutile 
type structure, and the discontinuity coat in the front face of a titanium oxide particle having 
condensed too much. 
[0027] 
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[0028] 

[Effect of the Invention] As explained above, this invention calcinates the titanium oxide particle in 
which the scaling object formed the discontinuity coat of the metal in which a semi-conductor 
property is shown, or an alloy under specific temperature conditions, and forms the photocatalyst 
particle layer in a metal plate front face. When positive glow including ultraviolet rays is irradiated 
as well as the bottom of UV irradiation, even if there is this photocatalyst particle layer, it presents 
the photocatalyst operation which disassembles NOX, SOX, and organic substance system dirt. 
And workability is also good. Therefore, various configurations, such as cookware, a kitchen 
instrument, a sheathing material, and interior material, can be processed, and it is used as a 
product with which the self-cleaning operation was given. 



